Vowels in Ateso, an Eastern Nilotic language, are subject to Advanced Tongue Root (ATR) harmony. Accordingly, the vowels are divided into two harmony sets which differ in terms of tongue root position. (Tucker & Bryan 1966ː 444). A similar system applies to Ateso which has the following nine phonemic vowels: /i ɪ e ɛ u ʊ o ɔ a/ and the phonetic vowel [ä]. The presence of the [ä] variant is conditioned by neighbouring [+ATR] vowels or glides, and hence does not have phonemic status; instead, it is treated as an allophone of /a/. In this paper, I follow the general discussion of vowel harmony in African languages (e.g. by Casali (2003 Casali ( , 2008 ), albeit in Ateso. Firstly, I introduce the Ateso vowel articulatory parameters and the phonetic realisation of /a/. Secondly, I show that in Ateso /a/ behaves like an underlying [-ATR] vowel and that, generally, though the ATR affects tongue height and thereby accounts for the relative tongue height, ATR is not a category of tongue height but rather of the position of the tongue root. Lastly, I demonstrate that Ateso ATR vowel harmony has two dimensions. One is the condition that vowels ideally belong to a [-ATR] or [+ATR] set within a word and the second is that there is a dynamic dimension where ATR qualities may change as a result of affixation.
Introduction
The differences in Ateso 1 vowel features are based on the articulatory parameters that relate to the positions of the tongue and the root of the tongue. These distinctive features, as introduced in the feature matrix below in Table 1 , define the different vowel sounds and their interaction. 1 Ateso is spoken by the Iteso who live in the Teso sub-region of Uganda and parts of Western Kenya (Barasa 2015) . The language belongs to the Teso-Turkana sub-group of the Eastern Nilotic branch. The Eastern Nilotic branch also consist of Bari and Lutuko. , except in word-final position, where they can also be devoiced. In other words, there are voiceless counterparts for each of the voiced vowels but the former has the same features as their corresponding voiced forms except for the feature voiceless.
The vowels of Ateso for any word will be drawn from any one of the two harmonic sets according to the presence or absence of the feature ATR. All other retracted positions have advanced counterparts, commonly referred to as "harmonic counterparts".
Generally, consonants for most languages in the Nilo-Saharan family do not participate in the ATR harmony system and consequently do not trigger changes in the ATR quality of the vowels. However, Casali (2008) 
The tenth vowel
Fundamentally, there is an important structural difference between the Bari and Teso language groups in that in the former [ä] is in structural opposition with /a/, whereas its distribution in Ateso is predictable. Unlike the other members of the Teso-Turkana group, which lost the tenth vowel */ä/ structurally as well as phonetically, Ateso retained this feature phonetically; in other words, -ATR [a] never occurs after a glide in Ateso. Dimmendaal (2002: 158) .
(1) Bari Lotuko Ateso bwät "skin" (V)
-bwät "skin" (V) äki-bwätä (V) INF-skin "to skin" 
The two conditioning factors, the presence of a glide and the presence of [+ATR] vowels, are sufficient to predict its phonetic realisation in Ateso (though not in a language like Bari). Examples in (2) Consequently, there are ten vowels phonetically, but nine phonemically -meaning that throughout the rest of this paper it suffices to use one symbol ("a"), unless there is a representation of phonetic realisations (in which case "ä" is used).
Transparent vs. Opaque
According to Gafos & Dye (2011) , "the issue of how deterministic phonetic forces may be of phonological behaviour", when we also consider that what appears to be the same vowel, may be transparent in some languages but opaque in others. For instance, Dimmendaal (1983: 17) includes [a] "basket" c. [adɔḱɛt] "a ladder" d. [äkıśıśjä̂] "to teach" e. [äìśıśjä̂] "to teach"
As stated earlier, in a structural-phonological presentation, the tenth vowel [ä] is predictable. The /a/ occurs in the same word with either the [+ATR] or [-ATR] as predictable variants.
The examples in (3) show the behaviour of /a/ in Ateso in terms of vowel harmony. They show that it behaves like an underlying [-ATR] vowel in suffixes, like other [-ATR] vowels in the language do. In Ateso suffixes, /a/ alternates with /o/ and /ɔ/, the alternation between the latter two depending on whether mid-vowel assimilation applies or not. The vowel /a/ does not alternate in prefixes and roots; in these contexts, it behaves like a neutral vowel. However, it behaves like a transparent vowel in that it allows [+ATR] vowels following /a/ to spread their (dominant) feature to vowels preceding /a/. The vowel /a/ itself is realized as [ä] in such cases, which from a phonological point of view is entirely predictable. These various processes are illustrated in the following section.
Vowel assimilation strategies
In Ateso an underlying [+ATR] vowel will always cause any [-ATR] vowel to assimilate to [+ATR] . However, at a more complex level, vowel assimilation strategies differ as will be illustrated in the sub-sections below. Ateso's vowel assimilation strategies are constrained by three vowel harmony rules. The three types of vowel harmony are: root-controlled, featurecontrolled or mid-vowel assimilation.
Root-control
Consider examples (4) and (5) below. These examples show that gender prefixes and inflectional person markers prefixed on the nouns and verbs in (4) and (5), respectively, are susceptible to assimilation, where their ATR quality is caused to be the same as that of the root vowels. For instance, the masculine gender prefix ɛ-in (4b) (4) a. è-tórì M-eagle "eagle"
c. e-kıĺjôk-ìt M-man/husband-SG "man/husband" d. à-kóìt F-bone "bone" e. à-kɛɟʊ́ F-leg "leg"
f. ɪ-ràɪt-ɔǹ F-crops-PL "crops" On the other hand, the harmony that applies to suffixes is either feature-controlled or is constrained by mid-vowel assimilation, both of which are discussed in the sub-sections below.
Feature-control
There are two types of suffixes in the language: (1) suffixes which do not trigger harmony changes, and (2) (7), the verb stems without the dative or derivational morphemes are on the left while the derived forms are on the right.
(7) a. é-búk e-búk-oḱıń 3SG-pour 3SG-pour-DAT "(s)he pours" "(s)he pours for"
b. e-dùk e-dùk-okıǹ 3SG-build 3SG-build-DAT "(s)he built" "(s)he built for" c. ɛ-mal ɛ-mal-akɪǹ 3SG-greet 3SG-greet-DAT "(s)he greets" "(s)he greeted for" d. aḱɪ-lɛm aḱɪ-lɛm-akɪǹ INF-remove INF-kick-DAT "to remove" "to remove for"
The verbs è-búk and é-dùk, in (7a) and (7b), respectively, with [+ATR] root take the dative form -ɔkɪn while those with [-ATR] root vowels in (7c) and (7d) take -akɪn. These affixes do not affect the ATR quality of the verb root that they are attached to.
On the other hand, strong suffixes trigger ATR shift from [-ATR] to [+ATR] in roots since they themselves are always [+ATR] . As Casali (2008) Essentially, it should be noted that Ateso vowel feature harmony operates within circles. Consider example (8c) above repeated here below. (9) a. ɛ-mɪǹ-akɪǹ 3SG-love-DAT "love for"
b. |ɛ-mɪǹ-akɪǹ-o-sı| /e-mıǹ-akıǹ-o-sı/ 3-greet-DAT-REC-PL "they greeted each other" 
Mid-vowel assimilation
As illustrated in the feature matrix above (Table 1) , Ateso has four mid-vowels. Mid-vowels are realized as [+ATR] (/e/ and /o/) or [-ATR] (/ɛ/ and /ɔ/). Mid-vowel assimilation in Ateso, first noted by Otaala (1981) , is a morpho-phonological process that applies to the aforementioned vowels. When itive markers (with mid-vowels) are suffixed to verb roots that consist of mid-vowels, a regressive assimilation applies (cf. Otaala 1981) . Root vowel qualities thus change to conform to the [-ATR] qualities of the itive morpheme. The first set in each example in (10) thus appears as the corresponding set on the right when extended by the itive morphemes.
(10) a. àkí-pet à-pɛt-ɔŕ INF-kick INF-kick-IT "to kick" "kick away from the speaker"
"to harvest (especially maize from the field) and bring home" c. à-kɔkɔ̀ à-kɔkɔ-ar INF-steal INF-steal-IT "to steal" "to steal from"
The itive marker (and its allomorphs) is basically a [-ATR] suffix underlyingly. Consequently, the roots pet and poko which are [+ATR] underlyingly are realized as [-ATR] if followed by an itive suffix -ɔr. This process (also attested in Toposa by Schroeder & Schroeder 1987 ) always applies on [+ATR] mid-vowels.
Conclusion
The ten vowels in Ateso are divided in half by discernible laws of vowel harmony, consisting of five [+ATR] and five [-ATR] vowels. The ATR value of the extensions' peaks always occurs following the values of vowels of a word root. However, some exceptions exist where harmonising affixes cause root vowels to change their ATR value to be the same as that of the affixes. The imperfective, passive and reciprocal markers have dominant [+ATR] features. These vowels cause a change in the ATR value of [-ATR] vowel root values to [+ATR] . A further challenge to the universality of features supported by theoretical claims on the ATR harmony in Nilotic languages is the mid-vowel assimilation strategy. Uncharacteristically, in Ateso, roots consisting of mid-vowels assimilate to the vowels with similar peaks in the itive extensions.
